and were subsequently converted to gastric banding, gastric bypass or sleeve gastrectomy. Women who got pregnant during the initial gastric banding follow-up and patients that performed more than one conversion were excluded. Results: A total of 103 patients were included. Fifteen underwent revision to gastric banding, 71 to gastric bypass and 17 to sleeve gastrectomy. Respectively, percentage of excess weight loss at 1 month were 1.9 ± 12.2% in 6 patients, 36.9 ± 18.2% in 49 patients and 27.1% (13.3 -68.6) in 11 patients (laparoscopic adjustable-gastric banding-laparoscopic Roux-en-Y gastric bypass p < 0.001, laparoscopic adjustable-gastric banding-laparoscopic sleeve gastrectomy p = 0.002 and laparoscopic Roux-en-Y gastric bypass--laparoscopic sleeve gastrectomy p = 0.474). At 3 months there were 12.8% (5.7 -84.8) in 6 patients, 44.8 ± 19.7% in 24 patients and 48 ± 20.1% in 8 patients (laparoscopic adjustable-gastric banding-laparoscopic Roux-en-Y gastric bypass p = 0.017, laparoscopic adjustable-gastric banding-laparoscopic sleeve gastrectomy p = 0.039 and laparoscopic Roux-en-Y gastric bypass-laparoscopic sleeve gastrectomy p = 0.691). Discussion: At revision, ages and body mass indices are higher than other studies. Gastric bypass is the preferred revision surgery, because combines restriction and malabsorption, surgeons have more experience and long term outcomes are better described.
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INTRODUCTION
Since 1980 obesity has duplicated its prevalence and became a pandemic. In 2008, more than 1.4 billion people with 20 or more years of age were overweight. From these, approximately 200 million men and 300 million women were obese. Worldwide, this contributes to 2.8 million deaths per year in adults and approximately 33 million disabilityadjusted life years. [1] [2] [3] In Portugal, in 2008, 59.7% of men and 50.8% of women were overweight and 20.4% of men and 22.3% of women were obese. 4 Bariatric surgery remains the most effective treatment option achieving sustained weight loss over time, improvement or resolution of comorbidities, and reduction of mortality and morbidity. [5] [6] [7] [8] [9] [10] In 2011, approximately 113 thousand procedures were performed in Europe. Roux-en-Y gastric bypass (RYGB) represented 43.5% of all procedures done, sleeve gastrectomy (SG) 27.8%, laparoscopic adjustable-gastric banding (LAGB) 17.8% and biliopancreatic diversion with duodenal switch (BPD/DS) 2.1%. [11] [12] [13] [14] LAGB is considered a restrictive reversible procedure, presenting a shorter learning curve than other techniques. However, LAGB failure rates are reported to be as high as 40% -50% with revision rates up to 20% -30%. 15 The most common early complications reported are gastric perforation, band or port-site infection, band obstruction, malposition and late complications such as band slippage, band erosion, band dysfunction, pouch enlargement, esophageal dilation and gastroesophageal reflux (GER). There is also the possibility of wound infection, incisional hernia, symptomatic cholelithiasis, nausea, vomiting, intraabdominal bleeding and pulmonary embolism. 16 When inadequate weight loss or complications occur, rebanding or conversion to RYGB, SG or BPD/SD may be an option. 15, 16 It has been suggested that the redo procedure selection should be based on several factors, including patient history and intraoperative findings.
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The Portuguese reality is not well studied. In 2008, 1 323 bariatric surgeries were performed and in 2011, out of 3 028 bariatric procedures, 684 were LAGB. 13, 14 However, there is no recent data specifically addressing the outcomes of LAGB, how these cases are managed when they fail and what the outcomes of the management are.
The purposes of this study were to describe the complications that lead to rebanding or conversion to laparoscopic Roux-en-Y gastric bypass (LRYGB) and laparoscopic sleeve gastrectomy (LSG), and to compare the outcomes of revision weight loss surgery (RWLS) in the Surgery Department of Centro Hospitalar de São João (CHSJ).
MATERIAL AND METHODS

Study design
Observational, longitudinal and retrospective study.
Selection of participants
We included patients who fulfilled the following criteria: age between 18 and 65 years at first LAGB procedure; LAGB removal for the first time performed from March 21 st 2007 to September 1 st 2014 at the Surgery Department of CHSJ; converted to LAGB, LRYGB or LSG. Women who got pregnant during the first LAGB's follow-up and patients that underwent more than one conversion procedure were excluded from the study.
Data collection
Data was collected from the electronic health record (EHR) from CHSJ after approval from the Health Ethics Committee. The patient's record numbers were obtained from SONHO (Integrated System of Hospital Information) using the code 44.97 of the International Classification of Diseases 9 th Edition. Inclusion and exclusion criteria were applied to this pool of patients to select the individuals of interest. The variables collected included socio-demographic characteristics, operative details, complications, weight, body mass index (BMI), excess weight (EW) and percentage of excess weight loss (%EWL). All data of interest available up to September 12 th 2014 was collected.
Data analysis
Parametric data is presented as mean ± standard 
Pouch enlargement (%) 1 (6.7) 5 (7.0) 2 (11.8) 8 (7. 
RESULTS
From a pool of 103 cases that met the selection criteria, 15 (14.6%) patients were subjected to LAGB, 71 (68.9%) patients to LRYGB and 17 (16.5%) to LSG, as RWLS. The LAGB, LRYGB and LSG groups had 14, 64 and 12 female patients, respectively.
In the LAGB group, 86.7% of reoperations were due to band slippage. In the LRYGB group, 46.5% and 19.7% of RWLS were a result of inadequate weight loss or band slippage, respectively. The main indications for LSG were band slippage (47.1%) and inadequate weight loss (35.3%). Overall, the most common complications of initial LAGB which lead to revision surgery were inadequate weight loss (37.9%) and band slippage (34%) ( Table 1) .
At initial LAGB, pre-operative BMI was 47.4 ± 10 kg/m 2 in 14 individuals who underwent LAGB, 46.5 ± 5.2 kg/m 2 in 69 from the LRYGB group and 47 ± 7 kg/m 2 in 17 from LSG group (p -value = 0.872). At removal, %EWL in 36 patients converted to LRYGB was 27.2 ± 35.4% and in 9 converted to LSG was 51.9 ± 22% (p -value = 0.053) ( Table 2 ). In the LAGB group, mean time from the first bariatric surgery to removal was 3.2 ± 1.5 years in 13 cases and mean time to reoperation was 3.4 ± 1.8 years in 14 cases. All removals and reoperations were performed using a singlestage approach, except in one case where reoperation only occurred 2.3 years after removal. In patients who underwent LRYGB, using the two-stage approach, a mean period of 5.2 ± 2.3 years elapsed (measured in 55 patients) from the initial LAGB to removal, from removal to reoperation 0.92 years (maximum is 3.26 years) and from initial LAGB to reoperation 6.4 ± 2.5 years. In the LSG group, using the two-stage approach, the time between LAGB and removal was 6.1 ± 2.3 years, removal and reoperation 1.4 ± 0.7 years and from initial LAGB and reoperation 7.6 ± 2 years. Statistically significant differences were found between the LAGB and LRYGB groups (from LAGB to removal p -value = 0.005, from removal to reoperation p -value < 0.001 and from LAGB to reoperation p -value < 0.001) and also between the LAGB and LSG groups (p -value = 0.001, pvalue < 0.001 and p-value < 0.001, respectively).
The percentage EWL in the LAGB group at 1 month and at 3 months were significantly lower than in the other groups for the same points in time (Table 3) .
DISCUSSION
Bariatric surgery results in greater weight loss and improvement of weight associated comorbidities when compared with non-surgical interventions. Outcomes are similar between RYGB and SG, and both of these procedures have better outcomes than LAGB. 17 However, LAGB was widely used and with increasing follow-up times, complications and failure rates become clearer. 10 A recent systematic review aggregated information on 514 patients who underwent LRYGB and 106 patients who underwent LSG as RWLS. The weighted mean for female to male ratios (F:M) were 23.4 and 9.1, respectively. At revision, weighted mean for ages were 40 ± 12 years and 42 ± 10.7 years, respectively. Weighted mean for BMIs were 43.3 ± 8.1 kg/m 2 and 38.8 ± 6.9 kg/m 2 , respectively. Times to revision were 4.17 ± 1.8 years and 4.46 ± 1.9 years, respectively. 15 In our study, the F:M ratios were lower, but the female predominance is obvious. Mean ages, BMIs and times to revision were higher. The differences between LRYGB and LSG groups regarding times to revision were well defined. Length of stay in our hospital is similar to other institutions in the LRYGB group while it is higher in the LSG group.
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Furthermore, in the first 3 months, LRYGB and LSG are more effective than another LAGB surgery in terms of %EWL. At 1 month, the LRYGB procedure appears to be more effective than the LSG, although the difference has no statistical significance. At 6 months, both are equally effective in reducing weight. Carr et al 18 showed no difference between procedures with a longer follow-up, whereas Carandina et al 19 found that LRYGB seems to guarantee greater weight loss than LSG, despite the fact that it is associated with higher postoperative morbidity.
A key principle of RWLS is converting a restrictive procedure to include a malabsortive component. 15 However, when initial LAGB achieves adequate weight reduction and failure results from band slippage or pouch enlargement, similar outcomes from a different restrictive procedure are expected. When the reason for reoperation is inadequate weight loss, intolerance, band erosion or GER, a RYGB should be used. 15, 20, 21 In our center, the choice of RWLS involves a multidisciplinary group constituted by bariatric surgeons, endocrinologists, nutritionists and psychiatrists that take into account the above mentioned principle and the surgeons' greater experience with LRYGB. But, the substantial difference between the number of LRYGB and LSG performed as revision is only partially explained by these aspects. An important factor that contributes to this discrepancy is the fact that the use of LSG as primary bariatric surgery and, specially, as revision surgery in the context of failed LAGB is very recent comparing with LRYGB. For example, in the United States of America, the Centers for Medicare and Medicaid Services (CMS) only approved the coverage of LSG as a stand-alone bariatric procedure on June 2012, stating that it should be done only in highly selected patients in qualified centers, and showing some reserves concerning the available evidence on patient selection, morbidity and mortality. 22 Actually, evidence on long term outcomes is being published more consistently now, resulting from its increasing use (in Europe, from 2008 to 2011, the number of SG done increased 571.8%) 14 and longer follow-up times. 23, 24 RWLS is undoubtedly more challenging than primary surgery. 25, 26 In our study, the removal and RWLS in the LAGB group was performed using a single-stage approach, except in one case. All LRYGBs and LSGs were performed in a two-stage approach, except in one case of LRYGB. However, this strategy is not consensual. According to Van Nieuwenhove et al, 27 a time interval after a band removal, might allow inflammation reduction of the upper gastric portion. In their series, there were no differences between the two conversion strategies in terms of weight loss, whereas morbidity and rate of anastomotic strictures were reduced. Recently, Aarts et al. 28 concluded that the one-step RYGB conversion strategy is feasible and safe, but only when performed in specialized institutions and with great care in patient selection. This controversy also applies to SG as RWLS. 26, 29 The limitations of our study rely essentially in its design. Moreover, the implementation of LRYGB and LSG as RWLS in LAGB failure at CHSJ is relatively recent and consequently the follow-up periods for these procedures are relatively short. Another issue is the missing data, essentially due to the irregularity of patients' visits.
CONCLUSIONS
At our institution, the main indications for RWLS were inadequate weight loss and band slippage. LAGB as revision surgery is not an effective option, concerning the reduced weight loss, but LRYGB and LSG were both effective without statistical difference in short term (up to 6 months). At 6 months, there were no statistically significant differences between the three revision techniques. No differences in hospital stay between LAGB, LRYGB and LSG were observed. Longer follow-up periods are important in order to understand the long term effectiveness of LRYGB and LSG.
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